Caldesmon transgene expression disrupts focal adhesions in HTM cells and increases outflow facility in organ-cultured human and monkey anterior segments.
Cytoskeleton modulating compounds have been shown to lower intraocular pressure (IOP) and increase outflow facility. Caldesmon is one protein that is involved in the regulation of actin stress fiber formation. The effects of rat non-muscle caldesmon (Cald) gene over-expression on focal adhesions in human trabecular meshwork (HTM) cells and on outflow facility in organ-cultured human and monkey anterior segments were determined. Treatment of HTM cells with adenovirus-delivered caldesmon (AdCaldGFP) resulted in characteristic changes in the actin cytoskeleton and matrix adhesions within 24-48 hr post-transduction. Stress fibers gradually disappeared and novel actin structures were formed (see manuscript by Grosheva et al., this issue). In cells with disrupted stress fibers, vinculin-containing focal adhesions were also disrupted. In organ-cultured anterior segments, baseline outflow facility (microl min-1 mmHg-1) for all anterior segments averaged (mean+/-sem): human, 0.19+/-0.03 (n=12); monkey, 0.36+/-0.02 (n=19). In human anterior segments, transduction with 10(7) plaque forming units of AdGFPCald increased outflow facility by 43+/-21% (p<or=0.11, n=6) at 66 hr compared to baseline and corrected for the changes in outflow facility of the contralateral vehicle treated segment. Using the same time point, i.e. 2-3 days after injection, outflow facility in monkey anterior segments, transduced with 1.5x10(7) plaque forming units of AdGFPCald was increased by 35+/-18%, p<0.2, n=10 compared to baseline and corrected for the change in outflow facility in the contralateral AdGFP treated segment. Combining human (66 hr) and monkey (2-3 days) data, outflow facility was increased by 38+/-13%, p<0.02, n=16. Additional analysis of maximum responses in monkey anterior segments from 1 to 6 days after transduction showed outflow facility was increased by 66+/-18%, p<0.01, n=10. Caldesmon over-expression, which relaxes cultured HTM cells and disrupts their actin cytoskeleton and cell-matrix adhesions, also appears to increase outflow facility in organ-cultured human and monkey anterior segments. This suggests that over-expression of the caldesmon gene in the TM may be an effective approach for the gene therapy of glaucoma.